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The Apoptosis Inducing Factor (AIF) is a mitochondrial flavoprotein that binds NADH and contributes 
to the maintenance and stability of several respiratory chain complexes. In mitochondria, AIF is 
present in monomer-dimer equilibrium, undergoing dimerization upon NADH reduction which is 
accompanied by conformational rearrangements of the reductase and apoptotic domains. In particular, 
the structure of AIF as studied by X-ray diffraction studies of the crystalline protein show that a small 
helix covering the entrance to the FAD pocket is not present in the dimeric form, together with a small 
segment of the sequence which is absent in the crystal structure of both forms. Whether this region 
can have different possible conformations or is totally/partially disordered is not known. After apoptotic 
stimulus AIF is released to the cytosol and translocated to the nucleus where it induces partial 
chromatin condensation and DNA degradation. There are observations which suggest some 
interconnection between the mitochondrial and apoptotic activities of AIF which increases the interest 
of the intriguing relation between redox state and structure. 
EPR spectroscopy of site-directed spin labeled proteins is gaining considerable interest as a 
biophysical tool to study valuable structural details and conformational changes under conditions 
which are relevant to function. It can provide information about flexible regions of a protein though the 
sensitivity to the dynamics of side chains and about distances between two spin labeled side chains.
In this contribution, we present the results on two variants labeled either in one or two selected 
positions of the protein sequence. The combination of CW-EPR and DEER measurements on these 
spin labeled proteins in the different redox states allows releasing the hypothesis of a conformational 
change involving only some degree of structural disorder.
